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(54)Title: POLYMERS, PROCESSES FOR PRODUCING THE SAME, AND CURABLE COMPOSITIONS PRODUCED 
THEREFROM 



(57) Abstract 

Vinyl polymers each having an alkenyl group or cross-linking silyl group at an end of the main chain thereof; processes for producing 
the polymers; und curable compositions produced from the polymers- A vinyl polymer having a halogen atom al at least one end of the main 
chain is produced, and the terminal halogen is replaced with an oxy-anion or earbu-anion containing any of the above-described functional 
groups to produce a vinyl polymer having one of the above-described functional groups al at least one end of the main chain. A polymer 
having a cross-linking silyl group at an end of the main chain thereof can be produced also by the addition reaction between a hydrosilane 
compound having a cross-linking silyl group and the above polymer having an alkenyl group at an end of its main chain. 
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■r*£^^*%?B«ix T8B— (1) T?&SttST;Hr-yl/2££x 4>tt < <!: & 
1 o©^jft*«i:Wt5 t'i;l/Sl^*S. 4#J=. R 3 -C (0) -R 
5 -1?S$tlS 2fll©W«*"??**«^ttH Tb5— fiftiS (1' ) -emZftZTfr 

£<DJ:r> (A) <t^9o 

-CH, -C (R 1 )(R 2 )-0-R 3 -C (R " ) = CH 2 (1) 
-CH 2 -C (R 1 )(R a )-OC (O) — R 5 -C (R 4 ) = CH* (1' ) 
5$4> s R' Rt/R 2 fcU R-Xlil'ioT, 1 ffi<D*T«2S*^"*-p R 3 Hi 
^©^-^^^Xtt^^^'He^^Ti^r & «fc^£K*# l ~ 2 o®2i 
R 1 ii. 0©y;M^S, &tmW(G~i o 

C7 U -;i/SXta££3i?ifc 7 ~ 1 0 ©T-5vi/*.rt>2£*^-*-o R s M\ fetefe^ X 

~ 1 9 © 2 fl6cr>W^®<&*t"o 
*f61Btt, ±fSm^# (A) fc. ^fi-> y;U3fe*W^^t Fn->7> 

#ISWM\ TIB— JftSi (5) -efrZti&T fr>r—)),m%^ 'pti< t 

fi^f* (C) i^-5o 

-CH 2 -C (R 1 )(R Z ) -C (R 6 )(R 7 ) -R u -C (R 9 ) =CH, 
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it*. R' MR 2 W\ ±tai|5lL:o R 14 &tfR T [S|— £ L < fct&fc 
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WO 98/47931 PCT/JP98/01759 



(D) t^Oo 

-CH* -C (R 1 XR 2 ) ~C (R 8 XR 7 ) -R 8 -CH (R° ) -CH* 

-[S i (R 1 °) ? - b (Y) k O],-Si (R") (Y) . (6) 

5*;*. R' . R 2 . R B . R 7 ^ R 8 SlJ>*R s (±s ifHtfSJDo R ,0 &tfR"tt. 

J**ik7~z o ©T^i^uS. Xii. <R' ) ■ s i o- (sC*. R' 

lis ft*ai~2 OOlflHOft-fbTk^aS^t- 3#]©R' liH-TifeoTiJ: 
<. ) t^n4h»JtM;i/a*«>ii4*to R'°X 

tiR ,, *<2flJK±#«E^'5t*. -tnfc>ttlS|-"e*-3"Cfe«t W^^tfe 
«t^o Ytt. 7kH^Xttta*##tea**U 2flJBLL#£-rS<!:S. ^-n^ii 
oT*> J; < . a«otl.'TfcJ;l'o a«. 0, U 2X«3^^to b 
0. lXli2Wo mil 0~1 9©»tt"e*S. fztzL^ a+mb^l 

I^ft®«Mpy>*> T§B-fl9:^ (8) -ff&3ftSjK Xtt. R a *<-C 
(O) — R 5 -X'&ZftZ 2ffi©W»S"P**«^^«TSH-«i^; (8' ) T'^- 

-CH. -C (R' XR' 2 ) (X) (7) 

5£*. R 1 K.tfR 2 ti> ±I2«t|HjCo XI*. #|*X«4 a «. 

M' 0" -R s -C (R 4 ) =CH« (8) 

M H O -C (O) -R s ~C (R 4 ) =CH, (8' ) 
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WO 98/47931 PCT/JP98/01759 

5 

#3&i!HfcU ±M£# (A) tsb— o) tf^snsaeffi 

H-[ S i (R'°) (Y) . 03 ™ -S i (R 1 1 ) . * (Y) > (9) 

R'\ R"> Y. a, b&tfmii. J-ffiilEj &° 

*ie^ttJgi-. b*-^t;7-^i^iTs ±fs-ifts; (7) 

M" C" (R c )CR 7 ) -R" -C ( R 9 ) =CH 2 (1 0) 

5$tK R 6 ~R 51 SO*M + tts ±E»-I^Ct?*So 

>T-iit5, ±ia«&# (d) ©iiM-et)*5c 

M 1 C (R 6 XR 7 ) — R 8 -CH (R B ) -CH, -[ S i (R'-*-) * „ 

(Y) b O],-Si CR") 3-a (Y) a (ID 

R° —R 1 '. Ys M + > a> ba^mli, _hf a 1*1 1: & £ ° 

*^bj«. ±ta*^& (O ±eh-^ o) ^sSE$n*aB»«:'> 

*3fclHtt. (a) ±K*£# (A) X(i (C) . RO\ (b) t Ko«> 

mic**:. ±iefi^# (b) x« (d) *^fife^«frs®^tt*afife 



WO 98/47931 



PCT/JP98/01759 



6 

WL&fc (A) 

*56W©fi^ (A) lis ±I5-»5C (1) -C^ftST^-^S^s 4>tt 

< t i tf-^j&fi^flc-e&So ±ie— j&jK ( i ) 

tcfc'^T, R 3 ^> -C (O) -R s -t'SSn* 2 «©W$S*"e£>6*§-&li, 

- (CH 2 ) „ - (nii, 1-2 OOgiSc&^-To ) :-CH (CH. ) - 
CH (CH. CH, ) -C (CH, ) , -C (CHa ) (CH 2 CH a 
) _^ _ c ( CHz CH, ) 2 - CH 2 CH (CH» ) - ;- (CH, ) „ 
-O- (nttl-2 OCDfiEjBc**^ ) : - CH (CH, ) -O-. -CH (C 
H* CH, ) -0-, -C (CH 3 ) » -0-> -C (CH 3 ) (CH* CH, 
) -0-. -C (CH 2 CH 3 ) ,2 -O - ; - (CH 2 ) „ -0-CH* ~ (n 

1-1 9C»«*3lt, ) ; - CH (CH, ) -O-CH2 -CH (C 
H 2 CH, ) -O - CH. -C (CHa ) , -0-CH 2 -C (CH, 
) (CH 2 CH, ) - O-CHi -C (CH* CH, ) z -0-CH 2 

- (CHa ) « -OC (O) - ; - (CH, ) n -OC (O) - (CH 2 ) » - 
(m&tfnti, m—Xlt&tSlr>-C* 0 ~ 1 9 ©Hgfc^^-To fc^U O^m+n 

S 1 9 ^MtziTo ) ;-(CH ! ),-C(0).0-(CH 2 )„- (mM'n 
li. |5)-Xteflte-oT. 0 — 1 9©S|fe^*f-o fcfc'U O^m+n^l 9 
tz-f 0 ) ; - CH 2 -C (O) O- (CH 2 ) 2 -0-CH* -CH (CH 
, ) -C (O) O- (CH, ) z -O-CH2 -CH (CH 2 CH, ) -C 
(O) 0- (CH 2 ) 2 -0-, -C (CH 3 ) 1 ~C (0) 0-x -C (CH 
s ) (CH 2 CH, ) -C (O) O-s ~C (CH 2 CHa ) , -C (O) 0- 
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o-, m-, p-C 6 H< o-. m-, p - C e H* -CH* -> o -, m 
-, p - C 6 H 4 -0-> o-, m-, P - C e Hi — O — C H 2 — > o -, m 
-, p-C« H< -O-CH (CHa ) o-, m~, p-C 6 H ( -O-C 

(CHs ) . - ; o-, m-, p-C 6 H a - (CH 2 ) „ - (ntt> 0-1 4 
©IHt^to ) ; o-, m-, p-Ce H< -O- (CH, ) „ - (nli* 0 
— 1 4<D&&&$tlTo ) ; o-, m-, p-CH* -Ce Ha o -, m-, 
p-CH 2 - C b II 4 - CH 2 -> o-, m-, p-CH-j -Ce Ha - 0 ^ 
o-, m-, p-CH 2 - C e H, - O - C H 2 o -, m-, P - C H , - 
C 6 H 4 -O-CH (CH 5 ) -; o-. m-, p - C H 2 -C 8 H< -O-C 

(CHs ) « - ; o-, m-, p-CH* -C 6 H< - (CH 2 ) „ - (nt^ 
0-1 3 <Z>»&*&'-*\» ) ; o-, m-, p-CH* -Ce H, -O- (CH 2 
) „ - (n(i, 0—1 3 CD^gfe^-^-To ) ; o-, m-. p-C« H< -C ( 
O) 0-> o-, m-, P-CHi -Ce H< -C (O) 0-; o-, m-, p 
-C (O) -C 6 H, -C (O) O- (CHj ) n - Cni±. 0-1 2 <OlEtl[* 

ZtHhO? L^fc©£ LTte> -HS:5£ (2 ) ; 

-Ce H, - (CH 2 ) „ - (2) 

_h"IH R 3 (3) ; 

-C (O) R 5 - (3) 

testis 2 lofilTJbotl) j:^ 0 ±se-)is^ (i) 

9©2tt©W«**a-r° £<Z>2fa©W*£©JM*P)£LTtt, R 3 T?Bfcfc«*- 
( 4 ) ; 
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^$ni.2i0^S-f*^o nli, 1-1 9©^£ife-fo 

J^g-^ ( 1 ) Xte ( 1 ' ) (Cfc^T, R" fct. ?K*. 1~1 0 CDT 

T^u^, (,/ 7* y (^) 7^'j;i/8i^ 

7? y;l>ffi- n -^"a bVK (p* 7 ? 'J ^BK V 'T'n bf;W <**)7*y 
n ^) y v?*JW (^)7^J;HS-te 

rt -7*^;K y^gfe-n-^>^-^ 7 * U A>Bf- n - 

O ^) 7£ y /I/®- n-^f-zK ^) 7* 'J 2 -ifM 

O?) 7* y/l/ffity— (^^) 7* 'J ;H?f^>;K (^*) 7? 
yjUfcK-^WK O^) 7^'J^i7xi;k 7 ? y ;k 

(^^) 7M;H / <v^/w o^) 7^ u^Bt- 2 h*->^?^K O 

^) 7? y J\s&- 3 b^S/^*-^ (> 7? 'J Jl/Bfc- 2 - t Kd+->i 
(^^) 7?'J^t-2-bKa + ^^Dt>> (^) 7^'Jy«Xf 

7y;K 7^ y jvmw i/v^ o ^) 7? y vn? 2 -7 ^ j 

7 _ ^ ^ i; B^/u^-^s/^'D tfyio hy>h^->^7>. (^^)7^y;i/ 

S ? cD^f-L/>^-^-y--< KfW&U U 7^U;Hh y 7;i^n* f-;M 
(^) 7? y *Bt2 - h 'j7^n^ f^l'Xf^ 7^ U yUK 2 

-7;l/tn7'f^if;k (<* 7 ? y Mk 2 -/<-7^to.xf;k O 
iO 7? VJl/&'*—yJ\/3taM?-J^ (y^) 7? y ^fifts^-^/i/a-n ^ 
y^-yK (^^) 77 l J;l'i2-'' f -7;^o^f^-2-^-7;Waifii' 
Or?) 7? 'J ;US£2 -/<-7^a^i/^/if^ 7 ? "J 

;U^2 -/N°-7yl/;*a-r WUJ-^W (^^) 7 ? y Mb 2 -^°-:7;l/* a^s* 
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? y 5 h\ ^?'J^T; K%©T * K3£#*f t* -'Wfc* ^ ; M t*- 
;W ypb^>it'x;K ^<ijv»t'i^ ^MSiftt*-yK S&Ktf-;^ 

J -?-&?>V * ? U ;l/ixxf^y-7-t*^ Stcift L < it, 7? y 

d-7^77-( - (GPC) TJffl^L/cfifi^^^a (Mw) t&TO^S 
(Mn) £>Jt (Mw/Mn) 1. 8 J&TOtt"?** L^o <=t«5ltf 

*^a^Ot-^«^©»^5> ; ?*«#i-$ , JI 5 5{*^ , ' % ^ 5 0 0 -1 0 0 
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< it i o©^ai*iBi=w^* t*-^s^-t?*^o — (5) *N&B^e»^ 

_klE— AftiS (5) CDR 1 SitfR 2 (is ±i6©£il^L:**K _h"C-^J^ Ltzkco 

±SE-«ft3; (5) Cfe^T, R 6 &tfR 7 M\ lfK?lttlM?:Sl 
Tt>J:^U — ^©^W^KSIttKiftJt*^ U 'ftk>££<7k*s K*# 1 ~ 1 0 

±IH«?!R?lttS«lSi LTttftJcKJfe* Ws »A^ol?t?lttSiS 
f^ril'. ;®ai*«iLT«, -C0 2 R (iXfM) s -C (O) R 
Oh») s - CON (R. ) (7;FS),-COSR . 
-CN h 'J ;H) > -NO ? (-hnS) ^if&ft« 0 _hS2©*3£i4». 

~2 o©r^;i/**£**U &±L<\$, 0®7;^;i/iXB7 
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x-yUST&&o Ztlb(Do*>, -C0 2 R> -C (0) R, Rt>\ -CN^# 
_hI2-®^ (5) K*n>T. R B te> Um^^m-tfr, j^ifcl ~ 1 

- (CH 2 ) „ - (nte. 1 — 1 OO^ife^-r) „ o-, m-, p-C 6 H, 

- (7i^U>I) mfr&lfbti&o tZfr-Z&^ - (CH 2 ) „ -tm^L^. 

©H&Md: LTfcU -CH2 -0-CH 2 - (CH 2 ) 2 -0-CH 2 

- (CH 2 ) , -O-CH, - (CH S ) 2 -O- (CH, ) , 

_hIB— l&5$ (5) iC*3^T\ R 9 7k*. ^^1-1 O^Tyl/^^. jfc 

(d) 

*»9§©S:£-I* (D) t±. ±I£— (6) ti$n5H5Htty U >p 
4' ( i t, 1 oO±i«i:f t'z«^?*2 n — flftjfc (6) s^S^t, 

±SB-«S (6) lifc^Ts R"atfR"ll, R-XliSttoTx 1 ~ 

2 0©7;^^ ^*tt6^Z 0O7'J-^ ^S£fc7~2 ocdt^u+vu 
Xfcfc N (R ' ) a S i 0--e^£to6 h y -/D + ^S^fo _hlB 
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t tf-^^^-^u, ±sa-«s; (7) ■e££ns3E&'>fc 
^n^^> ±te-^ (8) T*$n^T^^-yus#w^^^7-^-> 

_tE-»s; (7) -e£$tt&**s£W"r5tf-^ft*£#tt> ^ Dylans 

i n Matyjaszewski^ 5> + — 4/ • :7 ■ y $ # A- ■ V 1J- -f -x- 
- ( J. Am. Chem. Soc. ), 1995^. 117 5614 

H ; — JVX (Macromolecules), 199 5 ^> 2 

TOOlIiif'fi^^ (Science), 1 9 9 6 2 7 2|, 8 

6 6I> Xli* S a w a m o t o -r^PtW + a-^X, 1 9 9 5 3^ 28 
172 1 48S*jpJffl^5 £ t^«t *)&&tl&o fcj&^Tfcx Rjfc&tf 

±say bfy^7 s?*^a^ wi&JHitLT, w«^oy>^«j <#ij;t«r. a 

©5 ^^/i/S-^-etiffiii-eabo^. A^a&w^^SR ©*d 
mw*imttz& c^ft^ : i . i - 1 . 8 ) o 

-&^£mftftf-$i*'r*u*\ c 6 h 6 _ cHa x. c e h, - c ch) cx) c 

H 3 s Co H 3 -C (X) (CH, ) , (jM 3 * C fi H s ti, ^x-yUS^^-To 
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Xli. JiSXWa****** ) ;R ,E -C(H) (X)-CO, R' 3 , 

R ,i! -C (CH, ) (X) -CO, R'\ R lz -C (H) (X) -C (O) R'\ 
R' 2 -C (CH> ) (X) -C (O) R 1 3 (3C*K R ,2 &0'R ,3 l;U IbJ-^ t < 

*-To ) ; R I2 -C B H, -S0 2 X (5Ctf. R ,3 te. ±tE£IH^o Xte, 

it (7) ^^^tl-SajS^r^-r^ tf-yI/*fi-&frA<»a&$tLSo CCDi? ft^ffe 
*y^. 7; KS^jWtf&tlSo 

— JftsSi (12) fc^aH6*#*S*>©A<ffl^3ft4o 
R'^R'-C (X) -R ,U -R 8, ~C (R 1 ') = CH* (1 2) 

ess*. r ,t «x 7K*xtt/ { f-^ai*&-ro r"&c;r"«x isi-^l-<«*^ 

oT, Ml~2 0O7^;PS> J8fe*»6~2 0©T tf-zUSXttlfc 

*»7~2 0O7 5A/+;H6^Ln R"iR"tt> flbSBKfc^rffi L 
T^TfciK R 20 tt. -C (O) O- (iXx^US) . -C (O) - (V h 
£) , X(i> o-, m-, p-7x-L/>S^ta R a, fcU Xti, 
1 fiJBt±<Ox-x;HS-^*^^^r *><t^«*tt 1 ~ 2 0©-ffi(DW^ffi^a 
•To Xti, Ji*Xli3tf#*«-o. ) 

±iag^R ,8 s.t>'R' 'vattrnt ltb, y^-vi/S. a^i/S. n- 
_bie-jftS; (12) r^n-s^ r^V-;va£Wir£>Wl^p^ Xtmoa 

^tLTH, XCH, C (O) 0 (CH 2 ) „ CH=CH, . H 3 CC (H) 
(X) C (O) O (CH* ) „ CH = CHa . (Hs C) a C (X) C (0) 0 
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(CH* ) „ CH = CH 2 . C H 3 CH 2 C (H) (X) C (0) O (CH* ) 
„ CH = CH 2 . 



^^^rS-To ) ; 

XCHs C (O) O (CH 2 ) „ O (CHs ) « CH=CH, . H s CC (H) 
(X) C (O) 0 (CH* ) „ O (CH 2 ) m CH=CH 2 . (Hi C) 2 C 
(X) C (O) 0 (CH. ) n 0.(CH 2 ) ,„ CH=CH 2 , CH 3 CH 2 C 
(H) (X) C (O) O (CH 2 ) „ O (CH« ) m CH = CH, . 



mm&gii'o mte, 0 — 2 ooiit^tc ) ; 

o, m, p-XCH 2 -C 6 H< - (CH* ) „ -CH = CH 2 , o, m, p- 
CH, C (H) (X) -C« H a - (CH* ) „ -CH = CH 2 > o, m, p- 
C H 3 CH 2 C (H) (X) -C. H« - (C H 2 ) n -CH = CH 2 (±£<B 

xw> mmxteavrnzm-fo o~zo©»»*s 

to ) ; 

0. m, p-XCH 2 -Cc H< - (CH 2 ) „ -O- (CH, ) . ~CH = C 
H 2 . o, m, p-CHa C (H) (X) -C. H« - (CH, ) „ -0- (C 




X 




X 
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Hz ) . -CH = CH* . o, m, p-CH, CH* C (H) (X) -C. Hi 
- (CH 2 ) . -O- (CH 2 ) m CH = CH 8 (±fe©#5tt=*H*Ts Xli, 
0kmXl±BVm&%:-fo ntt. l-2 0Ol»^to ml±, 0-2 0 (D 

&m.&3k?o ) ; 

o. m, p — X C H 2 - C« Hi -O- (CH* ) „ -CH = CH 2 . o. m, 
p-CH, C (H) (X) -Cs H« -O- (CH 2 ) . -CH = CH. > o, 
m, p — C H 3 CH* C (H) (X) -C. H, -O- (CH* ) . -CH = C 

h* (±ib©«-3$i-*5^"c- x«. mmxteBvm%m-$-o n^u 0-2 

o, m, p-XCH 2 -C. H, -O- (CH* ) „ -0- (CH, ) . -CM 
= CH 2 „ o. m, p-CH 3 C (H) (X) -C. H< -O- (CH* ) „ - 
O- (CH 2 ) » -CH = CH 2 . o, m, p - C H 3 CH, C (H) (X) - 
Cs H4 _ 0 _ (CH 2 ) „ -O- (CH* ) m -CH = CH 2 (_LSB©#5CIC 
fcl^T. Xtt. ftiXtia^tWo nii. 1-2 0®tt«*Sto m 

ti, o~2 o ©siiS[£^i-o ) fi^t/e>*i«o 
-e ^ $ ti s * k &m h & i f h n & o 

H* C = C (R 1 7 ) -R 2, -C (R 1 8 ) (X) -R 2 *-R" (1 3) 
(5$;*. R'\ R 1 B x R'\ R'^'Si^X^IB^Iwibo R 22 J2. tt^A. -C 
(O) O- (iXfM) . - C (O) - (tM) , Xl^ o-, m-, p- 

-;vd7 ve^jWgttftStlT^SO-Cx R 22 i3> C (0) OSr^? x 

K*-^v3y>^*ffi^fc-r*^i6t^ R 12 li„ C CO) os> c 
(O) SXIi^xiU^ftSCi^lK 
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±BE— Jft5*; (13) CD-fb^«9*a'*WJ-M^-9 w 6^e>tfN CH 2 = CHC.H 2 
X, CH 2 =C (CHa ) C H 2 X. CHt = CHC (H) (X) CH, , CH 
, = C (CH») C (H) (X) CH, , CH 2 =CHC (X) (CH a ) , , 
CH Z =CHC (H) (X) Cz H 5 > CH Z =CHC (H) (X) CH (CH 
* ) t . CH, =CHC (H) (X) C, H 5 s CH 2 =CHC (H) (X) C 
H 2 C 6 H 5 . CH 2 -CHCH 2 C (H) (X) -CO* R. CH, =CH 
(CH 2 ) 2 C (H) (X) -C0 2 R. CHi =CH (CHi ) . C (H) 
(X) -CO. R. CH, =CH (CH 2 ) . C (H) (X) - C O t R. CH 
2 =CHCH a C (H) (X) -Ci H= . CHa =CH (CH, ) 2 C (H) 
(X) -C. H 5 . CH a =CH (CH S ) 3 C (H) (X) -C. H 5 (±IS 

_hia t >r - w f £ ^ p ^ > x ^ * — Mt^tfa <d & 

tf. o-, m-, p-CH 2 =CH- (CH 2 ) „ ~C S H< -SO s X. o-, 
m-, p-CHs =CH- (CH 2 ) „ -O-C. H< - SO. X. (±tSL<D& 

sicfei^r, xti, mm. mmxi±3vm*3ki-° m*. o~2 o©se»*s^-o 

R I8 R' 9 C (X) -R 20 -R 2 '-C (H) (R 1 7 ) CH 2 - [Si (R 23 ) 2 - b 
(Y) u O] „, - S i (R* 4 ) 3-. (Y) a (14) 

OftiK R'\ R'\ R l9 > R 20 ^ R 2 1 x R 23 ^ R s '> X. Y. a. bStfralt 

_tIB <t |WJ D a ) 

jjE-tts*; (14) o^*to*a<*W<c<w^a^6t^ XCH* C (O) o 

(CH 2 ) , Si (OCH 3 ) 3 . CH, C (H) (X) C (O) O (CH. ) 
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n S i (OCH, ) 3 . (CH 3 ) 2 C (X) C (0) 0 (CH 2 ) „ S i (O 

CH 8 ) 3 . XCH S C (O) 0 (CH 2 ) „ Si (CH, ) (OCH a ) , . 

CH, C (H) (X) C (0) 0 (CHz ) „ S i (CH 3 ) (OCH, ) 2 . 

(CH, ) 2 C (X) C (O) O (CH Z ) , Si (CH, ) (OCH, ) z 

XCH 2 C (O) 0 (CH 2 ) „ O (CH 2 ) „ Si (OCH 3 ) 3 . H, CC 
(H) (X) C (O) O (CH 2 ) „ O (CH 2 ) . S i (OCH, ) » > (H 
» C) 2 C (X) C (O) O (CH«) , O (CH«)'» Si (OCH. ) », 
CHa CH, C (H) (X) C (O) O (CH 2 ) „ O (CH 2 ) . Si (OC 
H,),, XCH 2 C (O) O (CH 2 ) „ O (CH, ) ™ S i (CH 3 ) (O 
CH 3 ) 2 % H s C C (H) (X) C (O) 0 (CH. ) „ O (CH* ) „ -S 
i (CH 3 ) (OCHs > , , (H, O 2 C (X) C (O) O (CHa ) „ O 
( C H a ).-Si (CH, ) (OCH, ) « x CH, CH 2 C (H) (X) C 
(0) O (CH, ) n O (CH 2 ) „, -S i (CH, ) (OCH, ) t (±12© 

o,.m, p-XCHa - C . H< - (CH, ) ■ Si (OCHa ) , , o, m, 
p-CH, C (H) (X) -C. H< - (CH* ) 2 S i (OCH, ) , . o, 
m, p-CH s CH. C (H) (X) -C. H< - (CH. ) , Si (OCH, 
) , N o, m, p-XCHi -C« H< - (CH 2 ) , Si (OCH, ) » N o, 
m, p-CH, C (H) (X) -C. H* - (CH, ) , Si (OCH, ) , . 
o, m, p-CH, CH 2 C (H) (X) -C, H« - (CH 2 ) , Si (OC 
H,) 3 s o. m, p-XCH. -Ci H, - (CH.) ! -0-(CH,), 
S i (OCH, ) , . o, m, p-CH, C (H) (X) - C « H., - (CH: 
) 2 -O- (CH 2 ) a S i (OCH, ) » . o, m, p-CH, CH, C ( 
H) (X) -Ce H 4 - (CH 2 ) 2 -O- (CH 2 ) , S i (OCH, ) , . 
o, m. p-XCH« -C. H, -O- (CH 2 ) , S i (OCH, ) 3 * o. 
m, p-CH, C (H) (X) -C. H. -O- (CH, ) , Si (OCH, ) 
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3 s o. m. p-CHa CH* C CH) (X) -C. H, -O- (CH. ) . - 
Si (OCHa ) 3 . o, m, p-XCH 2 -C. H< -O- (CH, ) , -O 
- (CHJ a - Si (OCH, ) a . o, m, p-CH. C (H) (X) -C 
,.H, -o- (CHi) 2 -O- (CH 2 ) 3 Si (OCHd) a . o, m, p 
-CHa CH* C (H) (X) -Ca H< -0- (CH 2 ) « -O- (CH, ) 

, si (och,). (±tecD=&5U-&^T. xw:. mmx.i*3vm*£. 

5) -e&ZtL&il&Qsls&ffiZti'&o 

(R 2 *) (Y) » Si- [OS i (R* 3 ) .-h (Y) . ] » - C H t -C 

(H) (R 17 ) — R 2 1 — C (R '") (X) - R 2 e — R ' 9 (15) 

(3to\ r>\ R'\ R 1 3 N R 21 . R R 2 \ R z \ a. b. nu X&tfYte 

±I2mIrK; 0 ) 

£©J:?tt*k£W*^# : Wl-^*^& tt £tf- (CH a O) a SiCHa CH 
t .:C (H) (X) Cs H 5 . (CHa O) , (CH 3 ) S i CH 2 CH 2 C ( 
H) (X) C 6 H 5 . (CH a O) 3 S i (CH 2 ) 2 C (H) (X) -CO, 
R. (CHa O) z (CHa ) S i (CHs ) 2 C (H) (X) -C0 2 R> 
(CHa O) , S i (CH, ) , C (H) (X) -CO, R, (CH, O) , 
(CHa ) S i (CH 2 ) a C (H) (X) -C0 2 R. (CHa O) a S i 
(CH 2 ) « C (H) (X) -C0 2 R. (CHa O) , (CHa ) S i (CH 
2 ) * C (H) (X) -C0 2 R. (CHa O) a S i (CH 2 ) • C (H) 
(X)-CO. R, (CHa O ) 2 (CHa) S i ' (C H g ) o C (H) (X) 
-C0 2 R. (CHa O) , S i (CH, ) a C (H) (X) -C 6 H 5 . (C 
Ha O) 2 (CHa ) Si (CH 2 ) a C (H) (X) -C« H 5 > (CHa 
0) a S i (CH. ) < C (H) (X) -Ca Ha . (CHa O) , (CHa ) 
S i (CHa ) - C (H) (X) -C B Ho (±IS©#5CIC*3^Tx Xti. 

iixtiafi^ito rw> mmmi ~i o©t;u^^s> #*&e~2 
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2 0 



HO- (CH 2 ) „ -OC (O) C (H)(R)(X) 
^g-To 1 ~ 2 0 ©SE»**^o ) 

H 2 N — (CH* ) „ -OC (O) C (HXRXX) 
tk&to nW\ l~2 0O»«*3it. ) 



n«. 1 ~2 0<Dm$k*mto ) 
S5— «SC ( 1 ) T^StiS T;]/y— y1/3£* 1 ^ 1*11- 2 o£i±*^& fcf.=.7l>&* 



o 




R 
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o,m,p- X CH 2 — C e H 4 — CH 2 X (j-j) 

CH 3 CH 3 

I I v (i-2) 

o,m,p- X-— CH 2 — CeH 4 — CH2*~~X 

CH 3 CH 3 

I I 
o,in,p- X CH 2 — C e H 4 -CH 2 — X (i-3) 

CH 3 CH 3 
H H 

X C (CH2)„— C X (i-4) 

00 2 R C0 2 R 
CH 3 CH 3 

X C (CH^-C X (i-5) 

C0 2 R CO z R 
H H 

X— C (CH 2 ) n -C X (i-6) 

COR COR 
CH 3 CH 3 

X C (CH z ) n — O X (i-7) 

COR COR 
X— CH 2 -C-CH 2 -X (i _ g) 

o 

X— CH— C CH— X 

I II I 
CH 3 O CH 3 

C e H 5 C«H S 

X — CH — (CH 2 ) n — CH — X Cl 10:> 

CH 3 CH 3 

X— C C C — X (i-11) 

I II 1 
CH 3 O CH 3 
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o o 

II II 

X CH 2 -C— 0—(CH2> n -O— C— CH 2 — X 

CH 3 O O CH 3 

I II II I 
X— CH— C-O— (CHaJ-O— C— CH X 



(i-13) 



CH 3 O O CH 3 

x — £ c-O— (CH^-O— I— C X (i-14) 

| I 
CH 3 CHs 

X — CH 2 — C C CH 2 — X 

II II ^~ 15 > 

o o 

CH 3 CH 3 

I I 

x — CH C C CH X 

II II 

o o 

CH 3 CH 3 

I I 

x — c C CH X (i-17) 

I II H L 

CH 3 O O CH 3 

Q O 

II H a-i8) 

o.m,p- x CH 2 — C— O— C B H 4 — O — C — CH 2 — X 

CH 3 O O CH 3 

| || II I Ci-19) 
o,m,p- X CH — C— O— C 6 H 4 — O — C— CH X 

w x— c — c-o-c 6 h 4 — o— c-c x ( ._ 20) 

CH 3 CH 3 
o,m,p- X SO a — C e H 4 — S0 2 — X 021) 



cf-o RWx 1 — 2 0 (DTJl*fr&. j^^^ 6 — 2 0©7 'J -;VSXIiR 

7 ~ 2 0O77 ;!/*/u36**^o n tt. 0-20 ©g#fc£^„ 
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A4$©/xay WbRfb**fc#i« ; T-fcr h * f-A^^u^- h ^fMv 

-yHftj^ift ; T-tr h- h >J;K /Db't-h'J;k hij;ufo^HJ^ 
y p k° U > A - -t^ - h ^® * " ~ 1> ^ ^ » ^tl^lt ¥ 

QXXDmm-efroct&'ei*, £P£L<te> 5 0-15 o °c©i£ffl 
PB^$*i"*\ *F* L^fc©i LT> ltf<Dft. 2{E<D^-r-^A N 2fl5©fifeXti 

2 -y y/KDttflEjWtf bllS, ttjfra?t>s ft<D& fc ftj&W3: L W 

>fb£«i£#l#Wi-ffl^* tfMbSs— ft, JMblS-ft. a-MbiB— ft. -> 

rwbas— ft. SMbSs— ft. ja**»*-<i^t?*So ftfb^fc/£ffi^&»^. 

>#oia{jL^*^Sn^n^o 2 iinio^k^-r-^ acd h y x b y -7 

* ytff* (RuCh (P p h 3 ) , ) ktiMt Lx&mx*&2> 0 )\s7-- 

V&W&JiaZti&o HK. 2i©|fc©exh'J7i-;i/t>x7^lt^ (FeC 

1 2 (P P hs ) a ) . 2iffi®— -y ^KDk'X h'j7 i-MX7 ^ (N 
id, (PPhs ) » ) . 2|©-'yy;V©t:'Xh'j7'f;Vta7^ 
@# (N i B r ! (PBuj ) ! ) k MiS<h LTJF38T?*£o 

yyimtLxit, mmtmm, m&imx* mt/*f-i;>. ift^^^ 
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i rxD^mi&mzm^ %> t^v^*^©*^*?' ±ib— j&xS (8) -c 

^l>O^T^ffl-C?§^o «NC R 3 -C (0) — r 5 --v&tsti&m&iz 

I*. ±IE-»5S (8) ti. ±m-1B& (8' ) -?H$*l£ 0 

±Se-«Si (8) Kfc^T. M H ii. i^->7-^VO^^^*i5, T 

_LI24 *&7 — A-T ^><h Ltli, f- h5> ^ 71/ 7 > ■=& - ^ A-fsT >. h 

t°^D i> — *7 A-f Jfy^^if ^n-So M + <D#?£ lA^feCDta. ^-h'J^A-fTl- 

j-gg-^ (8 ) ^$tl57^7--;l/StW^*->7-t>Of I^i LT 
te. H 2 C = CH-CH 2 -OH. H 2 C = CH-CH (CH. ) -OH. H s 
C = C (CH 3 ) -CHa -OH. H 2 C = CH- (CH ! ) „ -OH (nil, 
2 — 2 0 <Z>ft#**-#-o ) > H 2 C = CH-CH s -O- (CH, ) a -OH. 
Hz C = CH-C (O) O- (CH, ) 2 -OH. H* C = C (CH 8 ) -C 
(O) O- (CH 2 ) 2 -OH. o-. m-. P~H S C = CH-Cc -O 
H. o-, m-, P-H 2 C — C H — C H 2 - C 6 H< -OH. o -, m-, p 
-Hi C = CH-CHs - O - C g H 4 -OH. o -, m-, p-H« C = CH 
-C. H, -CH 2 -OH, o-, m-, P~H Z C = CH-CH, -C, H, 
-CH-, -OH. o-, m-. P-H 2 C = CH-CH 2 -O-C. H 4 -CH 
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tUs H 2 C = CH-C (O) -OH, H* C = C (CHa ) -C (O) -O 
H, H« C = CH-CH 2 -C (O) -OH. H 2 C = CH- CCH 2 ) „ -C 
(O) -OH (ntts 2~2 0<D&®L*3k-?o ) . H 2 C = CH- (CH Z ) „ 
-OC (0) - (CH* ) . -C (O) —OH (m&tfnti* ^-XWot, 
0 — 1 9 ©fit****.. ) n o-, m-, p-H 2 C = CH-C S H, -C ( 
O) -OH. o-, m-, P-H 2 C = CH-CH 2 -C. H< -C (0).-0 
IK o-, m-, p-He C = CH-CH, -0-C« H, -C (O) -OH, 
o-, m-, p-H 2 C = CH- (CH Z ) „ -OC (O) -C. H< -C ( 
O) -OH (ntes 0~1 3 <DfiEtt#£*^o ) f fefift.nSo Ctlbte, ±IB 
-Ift5£ (8' ) x-$f?zk&-zi* *>° 

y A* h*S/ h\ »; ^ A> b*-> b\ ^ h * 'J 

h\ U ffAi h**> h\ th'J^A-tert h\ * U •> A- 

t e r t _^ h ^.> k> j^ie^- h y t> a, u ifc»y f-* a, asiftTk 

h y T> A. TKBK^fb^- h'Jf^ TKlMb* U A s TK^Hb:*" h U ^ A, 7k^>ft 
^ij^a, ^ f-A" U A. 'J f-'i' A. n - ^f-A-U f "JA, tert- 

WjfOA, lifjA^^fy^Dt^T; F, A^^-y-^t f^^->5 

~ > ; -r ^f;l/xfUV-^7 i ^y^^f^i?if l/V MJ7; >^£> 
|jj7^ ; tf i; ^ > N b° n U fc? >J y ^JMb^Kl^a^tf &*V&o ±IB*ft 

8~i. 2^a-e*>-s 0 

>-tfv, H;l/:x.v3©£Hb7k#&iB& ; i>x^;l/x.-T-;K f ^th'P75> 
|©x-f;HII : &4b^?-U'>, * o a *;1/A^cd^p^ Wkftfb7K*&* 
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t e r t - ^f;i/7^3-^®7^3-;^M ; 7t I- — h U ;K 

'S o 

_tI£-fl££C; (8) ^$tiS7;i/y-^Itft + v'7-t>0lM/j:|!i. 
Cout, HicK^-So fll^HT, jwraciLT, o -, m-, p-H 2 C = C 

h-ch 2 -c. h< -oh (7 >J ;^ x y * 

SJSS-tiT'S-itcJ:^. Ktt^P h y * AK:itifc3nrt:7;^^^;=.;^££*! 
3^ •> t — *i£o 

dtiJ^ 4 $fc7 K*ftffl3"ii:5uti:«t-3Tl)ll?>*l5o -hS£ 4 

ji^;PT v*:-t> A/N7^f H\ h';yfM>i^;V7>t- , J'^N7'f h\ hV 
>f;i/Ffv';i/7>t-^^N7^ K> ^ h57m>t-f A^^f 

lfctt£#£Rj6$t!:<S£ <tfcl«ktK Wi&fo (A) So dOKJfc 

ti, UEKi&^/ci&J&'tU 0 — 15 o "C-efr? Ci^t^o — J&5£ (8) ©T7l/ 
^;l/»£W***>7-*>©&JB*«\ C7) ©3fciSt*lilw** LT. 1 
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m&fa (B) <Z>SSig;fr& 

(A) i?^*T^y— ;i/2if*±«5lcilfttc#-r* fc* -=- 

±e— Has; o) T?*$n*ai«tt*> , J^aE*w-r'6t k^s^ wb£«j*r#jn 

±IE— JftsC (9) idfe^T. R'\ R". Y. a. b^I/mii, _tiiH <h L: K 

_hI£-]&5$ (9) T^£*i£lb^©||#M£ LTtes HSiCh 
, HS i (CH.) Cli, HSi (CHj) . CU HSi (OCHa ) a . 
HS i (CHn ) (OCHs ) a s HSi (CH, ) z OCH 3 > HSi (OC 
*.Hs ) a HS i (CH a ) (OC 2 H 5 ) z .HSi (CH. ) « OCi H 
5 s H S i (OCi Ht ) a > HS i (C«HJ COCHs ) E . HS i (C 
2 H» ) 2 OCH, s HS i (C B Ho) (OCH) ) ! , HSi (C 6 H S ) 

1 (OCH, ) ^ HSi (CH, ) (OC (O) CH, ) , . HSi (CH 3 ) 

2 O- [S i (CH 3 ) 2 O] i (CH a ) (OCH 3 ) a ^ HSi (CH 

3 ) [0-N=C (CH 3 ) .]'« (iztZL. ±ftt*P, C B H 5 to? x 

±fg-^ (9) ti$ti5t h'ui/^yit&m&rp-zb. «f^T8E-«ts; 

(9 ' ) ; 

H-S i ( R 8 ) (Y) . (9 ' ) 

(5$iK R 8 . Y. att±K£PIt;o ) -V&ZtlZit&Vlt)^ A¥^i^^t» 
L^o 

ffi£& (C) (ow&sm 

So ±x6©^iU:*5±ia-teiC: (7) -ejS*3ft*££4>tt< it i 
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-3" £ d <t tc J: *) _tSB«£(*:a<fS e> n s o 

— f&5£ (10) <©*;U*7— *>fci*5tt<5£Mftt. *0}&tmW,lr\z.nirW'i\ 
EJfcttrt^'Ol' K"C**K (7) ^O^iS^n^vtaiftftteRfG 

— f&5$ (1 0) t?^$nS7^— A'3S^*yV'^7— *<Dfl»fffi#tc 

1. 2^«Tf*So 

±SeMIK^<t tT(i> KTOio^M:H 2 C = CH-CH (CO, CH 
3 ) « . H 2 C = CH-CH (COi C s H s ) 2 > Hi C = CH- (CH, ) 
„ CH (C0 2 CH 3 ) , . H z C = CH- (CH, ) „ CH (CO. C * H i 
) 2 . o-, m-. p-H 2 C=CH-Ce H-. -CH (CO* C H s ) 2 . o 
m-, p-H 2 C = C H — C r. H 4 -CH (CO z C2 H 5 ) t „ o-, m 
-, p-H 2 C = CH-Ce n* -CH 2 CH (C0 2 CH 3 ) 2 . o-. m- , 
p - H 2 C = CH-C 6 H, - C H * CH (CO 2 Cz H 5 ) 1 * Ha C = CH 
-CH (C (O) CH a ) (C0 2 C 2 Hs ) . H» C = CH- (CH 2 ) „ C 
H (C (O) CHs ) (COs C 2 H s ) , o-, m-, p-H 2 C = CH-C 
6 H< -CH (C (O) CH 3 ) (CO2 C 2 H 5 ) . o-, m-, P-H2 C 
= CH-C« H, -CH, CH (C (O) CH, ) (CO, C 2 H 5 ) . H, C 
= CH-CH (C (O) CHa) *s H 2 C = CH- (CH 2 ) „ CH (C ( 
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O) CH 3 ) , , o-. m-, p-H 2 C-CH-C R H, -CH (C (O) C 
H, ) ! , o-, m-, p-H 2 C = CH-C 6 H, -CH 2 CH CC (O) C 
H, ) , s H, C = CH-CH (CN) (CO, C 2 H 6 ) > H 2 C = CH-. 
(CH 2 ) » CH (CN) (C0 2 Cz H fi ) . o-. m- p-Hi C = CH 
-C« H< -CH (CN) (COe C 2 H c ) . o-, m-, p-H 2 C = CH 
-C« H, -CH ! CH (CN) (CO. C* H « ) , H 2 C = CH-CH (C 
N) j , Hz C = CH- (CH 2 ) „ CH (CN) 8 , o-, m-, p-H a C 
= CH-Ce H< -CH (CN) z . 0-, m-. p-H, C=CH-C« H, 
-CH. CH (CN) , s H 2 C = CH- (CH..) » N0 2 , o-, m-, p 
-H2 C=-CH-C 8 H< -CH 2 NO2 * o-, m-, P-H 2 C = CH-C 
. H< -CH 2 CH 2 NO. . H. C = CH-CH (C 6 II s ) (CO* C 2 H 
R ). H 2 C = CH- ( C H 2 ) « CH (C» H 5 ) (C0 2 C 2 H» ) „ o-. 
m -, p-H 2 C = CH-C 8 H, - CH (C 6 H 5 ) (CO « C 2 H 6 ) . o 
_ t m - t P -H 2 C=CH-C 6 H« -CH 2 CH (C, H 5 ) (C0 2 C 2 

h. ) *<«^*n-So -tie^*. n(i> i~i o<Dm^^:iro c c h, &u ? 

x-l/>S^L, C 6 H= te. 7 x^yi/S^A-^o 

; T-fe b >\ * 3-)i>x.*f-j]/>r b J *-'W W^-JV^r b >^©^r b > 
%M$k ; * 5> J ji^7-;K ^d^V-;K -f V^p^V -;K n - 
;H;l/3-;K t e r t - 7 ? JUT Jl => -iH©7/^ — JVft&fBi ; T-fr b — b 
U ;k t°;T- b U <<>*/-h U ;l/S£©- b U ; 9Bif^ 

i-/f;H©x^f^M ; J-f- U K t° P>*7-^*- b 

afcD^-^K^- h3ft»JSE ; ^ * *ju*ju A 7 $ b\ i? * * JUT -fe YT 5 K3?©7 

{c^Hj-ra 0 w*.w\ ±tmmfc£L-c. h 2 c = ch-ch 2 CH (CO, C 
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BH5lTT0U6g»l^ i&a&te£r%. fflxJ** 'J * A - t e r t - ^ h * •> 
m^\^±MT U^^o yEti?*-*****'^*-* ^B~»2ftifiSre l o#~i 
T — ;* Z>tt%>o 

tcti. ±gBo<fc-5<£*ST?M-' n^TA/ij v&m* Lfcfcfc. 

^y^.^ (7) ©5H««at*W^*fc*-=-^S^tSffi$*Sil«!:tc:«J: 

*K ffi£#: (C) sWi&ttSo CORfEii, BEICiB^fcJSJittU 0~1 5 0°C-e 
ft^Ci^T^5o — «Si (10) cr>A;l/*fT-*><Z)ffi^atts — teas; (?) 
o y Ltf lX««Jit j; < s *F*L<1±1~1. 2 

m^ft (D) <o»i3i^a 

*§&w<dm&& (d) (i, w*-wr. TO^t^ia^it^u t^-e* 
So tf-ttfr^ ±a<D^i-<k?)±ia-jftS; (7) ^$n*as*i!>tt< <tt> 1 

Tie-^S: (ID t?g$ ns^tti/ 'J ;HtW*^t:7-t 

M + C" (R b )(R 7 ) — R 8 -C (R 6 ) -CH 2 -[ S i (R'°) « „ ( 
Y) b 0] m — S i (R") (Y) , (ID 

35tfcx R 6 ~R". Y, a, b. iru M + U±I5CPJ ITTffc So 
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Jtie— (11) O^A'jKT — sf^fcU ^©jwigttJcMLT^ffite'ftl^S: 

(11) ?*Stl4*^t*7it LTtt&T©«fc-3ttffc£'«l : (C 

H, O) 5 S i (CHi ) . - CH (CO. C« H, ) « , (CH 3 0) , S i 

(CH, ) „ CH (C0 2 C H 3 ) , . o-, m-, p- (CHa O) , S i C 
H, CH S -Co H* -CH (COi CHa ) , . o -, m-, p- (CH, 
0) 3 S i CH 2 CHi -Co H< -CH (CO, C , H 5 ) , , o - , m-, 
p- (CH, O) » SiCHi CH, -C, H 4 - C 1 1 2 CH (CO, CHa ) 
, , o-, m-. P~ (CHa O) 3 S i CH* CH 2 -Co H< -CH, CH 

(CO, C, H, ) . . (CH., O) 3 Si (CH 2 ) , -CH (C (O) CH 
» ) (CO, CH, ) . (CH 3 O) a Si (CH. ) ■ -CH (C (O) CH 
8 ) (CO, C 2 H» ) . o-, m-, p - (CHa O) a S i CH, CH* - 
C. H< -CH (C (O) CH, ) (CO, C 2 H 5 ) . o -, m-, p- (C 
H 3 O) , SiCH 2 CH, -Cs H< -CH 2 CH (C (O) CH, ) (CO 
, C 2 H* ) > (CH. O) 3 S i (CH 2 ) „ CH (C (O) CH, ) , . o 
-, m-. P - (CH, O) 3 S i CHa CH* -C« H< -CH (C (O) C 
H 3 ) 1 s o-, m-, p- (CH, O) 3 S i CH, CH, -C. H 4 - CH 
, CH (C (O) CH, ) . s (CH, O) 3 S i (CH a ) . CH (CN) 

(CO2 C 2 H s ) > o-, m-. P- (CH 3 O) 3 S i CH, CH, -C, 
H< -CH (CN) (CO* C 2 H 5 ) . o-, m-. p- (CH, O) 3 S i 
CH, CH, -C. H< -CH, CH (CN) (CO, C 2 H 5 ) . (CH, 
O) a S i (CH, ) , CH (CN) 2 N o-, m-, p- (CH, O) 3 S i 
CH, CH,' - C, H. -CH (CN) 2 . o-, m-. p- (CHa O) 3 S 

I CH, CH, - C 6 H< -CH, CH (CN) , . (CH 3 O) 3 Si (CH 
, ) „ CH, NO, . o-, m-, P- (CH, O) „ S i CH, CH, -C 8 
H< -CH, NO, , o-. m-. P - (CHa O) , SiCH, CH, -Cs 
H, -CH, CH, NO„ > (CH, O) s S i (CH, ) , -CH (C. H, 
) (CO, o- m-. p- (CHa O) 3 SiCH, CH, -C 

, II 4 -CH (C, H 5 ) (CO, C 2 H s ) > o-, m-, p- (CH, O) 
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3 S i C H , C H , - C . Hi -CH s CH CC 6 H s ) (CO? C 2 H 5 ). 
(CH, O) 2 (CH, ) S i (CH, ) „ -CH (CO2 C, H 5 ) , , (C 

Ha O) 2 (CH, ) Si (CH. ) n CH (C0 2 CH, ) , > o-. m-. 
p- (CHa O) , (CH, ) S i C H 2 CH, -C. H, -CH (CO2 CH 
» ) 2. o-, m-. P~ (CH, O) 2 (CHi ) S i CH, CH, - C, H 

4 -CH (CO 2 Cz H 5 ) 2 x o-. m-, p- (CHa O) , (CH, ) S 
iCHi C H ? -Ci Hi -■ C H , CH (CO* CHi ) 2 * o - , m - , p - 
(CHa 0) , (CHa ) S i CH 2 CH 2 -C, Hi -CH, CH (CO, C 

2 H s ) , > (CH S O) 2 (CHa ) S i (CH 2 ) „ -CH (C (O) CH 
a ) (CO, CH, ) , (CH, O) a (CH 3 )Si(CH 2 )„-CH(C 

(O) CH 3 ) (CO2 C2 H 5 ) . o-. m-. P- (CHa O) , (CH, 
) S i CH, C H 2 -C, H, -CH (C (O) CHa ) (CO, C,'H 5 > . 
Q _ i m _, p_ (CHi O) 2 (CHa ) S i CH, CH 2 -C. H, -CH 
2 CH (C (O) CHa ) (CO z C, H s ) . (CHa O) , (CHa ) S i 

(CH, ) „ CH (C (0) CHi ) 2 , o-, m-, p- (CHa O) t (C 
Ha ) S i C H 2 C II 2 - C 6 H 4 - C H ( C ( O ) C H a ) , . o - , m - , 
p- (CHa O) 2 (CHa) S i CH, CH, -C« Hi -CH, C-H (C 

(O) CH, ) , , (CHa O) 2 (CH,) Si (CH, ) , CH (CN) 

(CO, C,H 5 ), o-, m-, p- (CH 3 O) , (CHa ) S i CH, C 
H 2 -Co Hi -CH (CN) (CO, C 2 Hs ) . o -, m-, p- (CHa 
0) 2 (CHa) S i C H 2 CH, - Cb Hi — CH2 CH (CN) (CO,C 
, H s ) > (CH 3 0) 2 (CHa ) S i (CH, ) „ CH (CN) 2 „ o •-, 
m-, p - (CHa O) 2 (CHa ) SiCH, CH 2 -C, Hi -CH (C 
N) 2 > o - . m - . P - (CH 3 O) 2 (CHa) S i C H , CH, - C . II 
i -CH, CH (CN) 2 s (CHa 0) 2 (CH, ) S i (CH, ) „ CH* 
NO, x o -, m-, P - (CHa 0) 2 (CHa ) S i CH, CH, - C, H 
4 -CH 2 NO, . o-, m-, p-(CHaO), (CH 3 )SiCH,CH 
, -C. Hi -CH, CH, NO, . (CH 3 O) , (CHa ) S i (CH, ) 
» -CH (Cs H 5 ) (CO, C, H 5 ) . o-, m-, p- (CHa O) , 
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CCH 3 ) S i CH* CH* -C. H< -CH (C, H s ) (CO* C 2 H s ) . 
o-, m-, P- (CH 3 O) , (CH, ) S i CH 2 CH 2 -C, H., -CH 
2 CH (C B H 5 ) (CO, C 2 H 5 ) m&m7FZtl& (±15^;^. nJi N 1~ 

i o ©sm^S-Tc ) o 

tts; (i i) xmf-^j^T-^y^mWi^n. ±ae— Hftsc (7) ^oyv* 
m%ti-?& b'-;Hi^is«$t5: tizji mttjti-zm&ft. (d) £ 

(D) t± N KT©MiaoTtMts:i^i?^ao 

m&fc (A) Xte CO *^'3g4btt«fifc& 

St^^i^ifi, fi^#: (A) Stfl^ (C) &*£-To -r#frl3. #36 
^©SYkttffifiJcftrttx. (a) S<&# (A) XliS^ (C) . &t>\ (b) fc K 

^LTffl^tUl>o (a) t LTii4#Jw|Kj£$ft?\ 5 0 0 -1 

0 0 0 0 0 CD ISSUC £ L < x 3 0 0 0 ~ 5 0 0 0 0 ©fBfflfdfe^CD^ 

< <, 1 0 0 0 0 0 ^±^5i, ^^Wtt«Xtt»»tt*<fi<<i:»?. ft 9 ft 

^ffli^ci^t?is= -r Tss-iis^ (i 6) xt± (i 7) T^^ns 
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R 2 S S i 0- [S i (R 2S ) 2 O] . - [S i (H) (R 26 ) 0] , - [Si 
(R 2 6 ) (R 27 ) O] c -Si R 2 5 3 ( 1 6 ) 

HR 2 SSiO-[Si (R IS ) ! 0] a -[Si (H) (R 2fi ) O] „ - [S 
i (R 2B ) (R 27 ) O] c -S i R 2 S H (17) 

(5S4U R 2S &t>'R 26 fcU m-^L < liI«ot> &%£f[ I ~ 6 CDTJU^-J^ 
10O7 7WiS*ato ate. 0-10 0©ItWo bte, 2-10 0 

©iit^^to cti, o-io oommzgki-o ) , 
re— «5S (is) tisnsitt^y^o+tv; 

R 25 H R 2e 

r (sio) d -(sip) a -(sid), n (18) 

R» R 26 R 27 



Cft*. R 2 \ R 26 S.O t R 2 '^JhlB«hl5|bo d W> 0 ~ 8 <DSSE»*3t^o e te. 
2-1 0©SE»*a-fo f 0 ~ 8 <DSE»£&-f o tt*S, d, eMf it 3 
^ d + e + f ^ 1 0 &mtz-?o ) £r/fllr*-5 d t*<T?§So 

U i/n^lf L^o ClffliTttft^OWiLTx TIE— JUS 5$, (1 

9) (2 0) T?mznz>mvi# u ->p*ij->. Tse— (2 o x 

(i (2 2) -t7&SttS5!Ufc#y : su*V-yi)mW 

(CH 3 ) 3 S i O- [S i (H) (CH 3 ) O] , - [Si (C 6 H s ) , 
O] h -Si ( C H 3 ) 3 (19) 

(CH 3 ) , SiO- [Si (H) ( C H 3 ) O] « - [S i (CH, ) (CH 
« C (H) (R 2n ) C« H, ) O] » -Si (CH:, ) , (2 0) 

(aS;4u R 28 J;L TkSRXii^^^at^-To g«N 2~1 0 0 (D&m.&gfto h 
(i. 0 — 10 OtD^^^^-To C« H 5 ii. 7 I -, l HtJba 0 ) 
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H C e H 5 
(SjiO) r (Si<j»j ■ 
CH3 CeH 5 



(21) 




(22) 



0 — 8 OHijc^^-r o tt*5* i & tf j W\ 3 ^ i + j s£ 1 0 ©M#^^7t-#- 0 C 

H^n (b) f&ftcDt Ko->'JAS^k^*iLT, _tfe— fl£5$ (1 6) ~ 
(2 2) -e*Sil5«K'J^o*t>«:StLT, ft=?tpK2ffi£l±(DTJ\'tr—Jl>& 

S»fc-«©t Ka->U J^afca<aS«fc■^^;:LTtt■ 
stt&wr> 1, 4--^^^^j->. 1, 5 -^s^-y-y^>. 1, 

1, 1 j? 1, % - J 1, 9 -ft) BUI 

**?fc<fb£<ft ; O. O' -i?7'J^t'X7x;-/VA, 3, 3' -^TU^tfX 

— K h U T U ;U h U > U t^— K f h 7 7 'J yl/fcf n > U x— M£cD:nx-x- 

CCD J: r> ftfc&mt, t Kd>> V ^MfcfcM£®#£T. ±IS-« (1 6) ~ 
(2 2) 'J ->p {c>ctLT. ^*©±er;i'*-^/K^rfl£# : Hb£<ft 
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H V CH 3 



< OSi >»-°, .CH 3 
S 
J 



H V CH 3 



0-(SiO) n ' 
Si^ (CH 2 ) m — 7SI 

PL 



H 3 ( 




H^CHa 



H v CHb 
(OSi) n -0 




H V CH 3 



^ 0-(SiO) n - 



? 9-(SiO) n " 



(23) 



(24) 



(25) 



(26) 



(nfcU 2. 3Xli4t'fe^ 0 mlis 5-1 0©SiT'*So ) 
*mM<DWM±ffl.J&y!)fci3\ l ^T, t*^-;U&M£ft (a) it Kn^'J;Htt 
-(b^ (b) (is C «4bte©ffi*\S>x 

^St b Kn ->U^*©*^it^ 0. 2 ~ 5 ©$gffl^£> & d £ * L < , 
0. 4-2. 5 L^o ^/l/Jfctf 5 JBLhlcttS «-fb*<* 
+#^^£og©*5§i^©'h3^1Efb&LjWf Sfc. 0. 2J;9'h3 

«4bftt>H'fb4aj"t , fc?gi*tet Kp *> U ;i/Sri<A*ic:^3©-C\ 

(a) (b) £©«ftRrt;fci\ 2^^^?M-^LTin^-r^C '.iis«t 

_LK 5 # ^Bfl*&»J t L T (i#ic ft|P8 li ft < £«© t> © 1. > & d £ £ S e 
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( t -zr+jvsov**^) ^s+-9->, 2, 5-^^^yV-2, 5-S?(t-^^ 

^*4-->Fs a, a' -fc'x C t - 7> 4=- Y v^a b^Ky-lf^ffiJ; 

^l/;T*-> H\ m- 9 p p^> '/'OW^M'+v' Ks 2, 4-^^000^ 
jl^A^^r^ H\ ^Op^^M^^ F<£> J; & T v" JV-^Jl/Jr *c is Y ; i®£ 

p- 2 -^)V^^-P )V(DX o U^Jls****' ¥t) - — b ; 1 , 1 - 5? ( t - 
-/-^a^v n's**^ i, l - i> (t-yf^/i/t*i/0 -3. 

(0) -yf^f h5yf-;byi/n*t><t#fA<|tlft,n5. fi^ltl^JJ^ 
*t>©toi&©fll<h LtB, RhCl (PPh s ) 3 , RhC 1 3 , RuC 1 3 , I 
rCl. , F e C 1 > A1C1, , P d C 1 z • H , CK NiCh , Ti 

LTfcmKfHP8ttfc^*^ (a) ^©7/^-;i'Sl mo licftU 
1 0-'~l 0 8 mo 1 ©ISfflTffl^ £©*<#* L<> J;0flF* L< »il 0 - 3 ~ 1 
0"* mo 1 ©iEH-e&£ 0 1 0 -"mo 1 cfc t>^^^i5!E^/J<+^(cii^L^^ u 
t Kp i/ »;^k)ttJSEtti*fl5T?*SO^ 1 0 "'mo 1 JBl±«fflt^«El^©*< 

±IB®-fbttfflJiJt«B^*5V^T. 2fi£# (a) (b) t, >&m\~ JtS CT±Ifi b 

ttOftn/t^-tt^fc^^S ut^-PIS. «4b&fM-ol,*TW:*Hc|fi3£3*l 
f\ — JftJ- 0 °C~ 2 0 0 6 C. * L < t± 3 0 °C~ 1 5 0 °CX\ 1 0 #~ 2 4 D$|S| 
Mt5©AUl^ 0 8 0°C~1 5 O^C©K^-e(il 0 f*~ 1 B#|Biflj£©Jg 
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&tf (b) t Ko •> 'J ^M^ttOiaUft^^ il-ft#t 5^ ^Att 

(B) Xte (D) &ffll»£gfl:fefflldcft 

*«BlcWr»b'-^S^<!:tt. (B) &tf (D) «r^o 

500 — 100000 ©$gffl^**0*<if* L < x 3 0 0 0 ^ 5 0 0 0 0 ©faffl 
t"-^S^©2fs:*©#tt^^^tL^< <, *fcx 1 0 0 0 0 OJBLtT? 

MKJ5E(-«kO 3 Jfc^kLTW^-r-So SD7K^«?»^(is fiflt. 
flSJU 0. 0 l ~5lf%ffll^O^?l IA><, 

3 fiiN*^ ^iitci6i:T±8a«6<btt«E*is^uw^$-frn^ 
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1 0 0°C, «F* L< tt 1 0~5 0°CT?1 1 «ffflgiffT**o H-ffc&Oteflt 

HJfefll l 

3 0mL©fEMl^ 7^U^iS>f;V (7. 5mL, 7. 17 83. 
4 mm o 1 ) . a, a' - p- + i/b> (438m8, 1. 67mm 

ol), JUbKS— *i < 2 3 9 m g . 1. 6 7 mm o 1 ) . 2, 2 ' - £ tr U i^U 
( 5 1 8 m g. 3 . 3 4 mmo 1 ) . ftSftif-^ ( 6 . OmL) , &.i>\ 7th 
-h'j^ (1. 5mL) £tt&<?K 1 0#JBLh. £#£!!K£i&/VC#fiF&3fc£|ifc 

$|£gHR:£f-;U (2 OmL) TM&IRU ffri&f&l? 3 @U ^•5-1' >T* 1 0i?fe^L/Co 
^l^Nas SO, Tf«E»L, #3&#*a*ET®*U TSl^t* U (7? 
•J *-;l0 CKfi 6 . 0 1 g) o fi£#©ifc¥i^?SfiG PCig 

V&lfO C <fc <9 5 6 0 0 „ fl^*^ J* 1 . 2 6t'$ofc 0 




A-ter t-^h+v/K (1 6 0mg, 1. Hmmol)^ ^ 
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4 0 

^T-t? FT; K C3mL) *{fci&*, 0-7'J;l/7x;-;l/ (1 9 2mg. 1 . 
4 3mmo 1) £^*/Wn^ 3 0 fl-RBEJ&S -tirfc©"^ ±ET?^&4lfc 

# U <T* 'J ;HfM ^V) (2. 0g)©yy^7*h7SK(2mL) »» 

(3 OmL) TtttBL^o m^M^^mX' zm. 7 7 J >~C 1 ®ife#Lfc 0 
•tS^'; CT? y;i/»* f^iO fcSfc (JR«1 . 7 o g) fl ±^Mhyi/iyt: 

&mnLTm.m&m-e 1 ^i^L, i^*ott^ti^±L/cc * y =/ 



O^CH-CH 2 )-CH 2 ^Q^-CH 2 -(cH 2 -CH-^-0 
C0 2 CH 3 C0 2 CH 3 

ffiUZtltztfV (T^y^y^^) ^B^gfeji^;!/ (2mL) IcfgjfcU 
3 h 7 ^ 5 s - /U- 1 , 3 -V¥—Jl> if is (8. 3X1 O-'mol 

t W K a y * > -> y n Wb£«J© t K o •> y y|/J6j&<*yHfcT? 1 / 1 . 2iti5 
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H. 

H 3 C 



H 3 C v H 

A 
H CH 3 



H 3 C H 
H CH 3 



.H 

CHo 



Tkl^fcrt y ^ A© l / 2 Ni^ y (2 0 OmL) i:9>f-> b 

(18. 8g, 0. 1 0 2mo 1) ^U^b O'C^o < l9iT-L^a S 

mtz ( 8 . 8 8 g , JR^ 8 8 %) o 

CH 2 =CH- (CFh ) 8 - CO, - K + 

mmm 2 

3 0 mLOSBEtf^SJfc^&fc. 7* U/l/»-n- T/^/U (7. 5mL. 6. 
7 2 g. 5 1. 3 mmo 1 ) x a. a' -^Dt-p- + «>l/> (2 7 0 mg, 
1. 0 3mmol) , AftSS-fi (1 5 0mg, 1. 0 3mmol). 2, 2' 
- tf fcfy (3 2 2 mg. 2. 0 6 mmo 1 ) „ @^x^;t/ (6mL) N RO\ 
(1. 5mL) *tfc&*, gf£#'x£ 1 0 
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4 2 



PC$J3£ (^Ufl/y^) 5 6 0 0 , ^M^flJttl. 3 2-e£>o/c 0 

Br^CH-CH 2 )-CH2--(Q>-CH 2 -(cH 2 -CH-^Br 



n-:/5^U) (5. 0 0 g) . M&m 1 -?£j&£tl*:^ y-risU^WKD* l> «>A 
i (4 7 6 mg. 2 . 14 mmo 1 ) x SO\ i> ^ f h7 S K (1 0 m 

L) &tfc$&*. g*£ffl»T. 7 0t;-C6NFlfflSifi:Sii:fco z££%<D«f£#£M 

»T;l/5 TOh^i+a-^-FTOOPEL) LT 2 B#lffl«# U 

-;U2£«\ 'H NMR#*r«fc*K 1. 7 0Mo/;„ 





(CHaJaCHoCHj 
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h^^>fh^i^#/io «e^k«9* h^i>»=2 4B*lfflg»U 1if»©fia 

h^S^A>&2 ( 1/3) -tJ&^^ttlftfr&tT^ifcfcx fc*9!J*- 
3lo»9SM&*fTo;fc (ffll^fl 1 : 23°C. 2 0 0 mm/m 
i n) o ®®r®S^0. 2 3 MP a N 1 2 8 «Tf*ofc 0 

*'J«5Ay h*->K (1 6. 8 3 g. 0. 2 4 0 m o 1 ) % / * J (2 0 
OmL) 4-^Vr>t(2 4. 5 6 g, 0. 245mol) 

4 -yo^yift®* U (2 9. 2«. 4X^8 8 %) 0 

CH, =CH- (CH 2 ) , -CO* " K + 

fHWJ 3 

5 0 0 mL©WE*f5*RjS$3&lc, 7* 'J/I/Sft- n -7* A/ ( 1 1 2 rnL, 
I0 0g, 0. 7 8 mo 1) . a, a' - V7u 1= - p - * is U > (4. 1 2 g, 
15. Bmmol) , (2. 2 4 g. 15. 6mmol), 2, 2' 

-h"k'Uy;U(4. 8 7 g, 3 1. 2mmol) , Mxf;K8 0mL) , S 
Z>\ T-fe h-Mi^ (2 2. 4mL) &tt&3K 1 0 #18 

»#K*£lifcfcL*:SL Iff U:o S^«9<£rl 3 O^fctoSaU 2. 0 Bf IHKjft 
S-frfco iS^^BiFK^^^ (3 0 OmL) -C3friRU £fi£ Lyt^»H(**6ia 
Lfc&s itJfc^S ^|;^|xf;l/ (2 0 OmL) "F^JRLfco i&&£r#*£&'7: 2 
HL ^7^^Tl»Uo W$SJl£Na 2 SO. U »ffe#£&EET 

S*U M*«fi«c^o^>*W-TSjH»; (7^'J^-n-^f^) £8 5. 9 
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nfc^aiif^y^sfti'p'J cr* y^K-n- r 7-.no (8 3. eg), 

KHEW 2T-S-fiE$^lA:4 -^V-r-^ift©* U ^ AJft (7 . 7 4 g. 5 6. 0 mm 
o 1 ) s ^ f-^T-t? h7i K (8 OmL) *tfca&*. aSS?ffl»T. 7 0 

tTe l$fiS!RJ£3-l±fco jE^*ft»if-^ (2 0 OmL) T*«! U tK"? 3 Hk 
75-fi'-eiI51ft»Uo WSi^Na 2 SO, t?ife«U »$B#5r**jET®± 
C £ ic J: Lfco fi^#iW©S»T7l/5 mftHfc^M : * 

a p 7 o OPEL) *j$j&DL-C 1 0 0 tT?2 B#fM# U 

? U ^g^^lO *»/to * U 1 ft^fzK) iz.m At* titer 



H 2 C=CH(CH2)2 




(Ch^)2CH-CH 2 



H»J4 

£W-r<g>tf'J (T^'J^S?- n-:/*-^) (6 0. 0 g) > ^ h^is* f^t 
Kni/5> (8. 4mL, 68. 1 mm o 1) , h A/ ( 2 . 5 m 

L. 2 2. 9mmo 1) > Rtf. S^MiS^tfc^^o fcrtfU 6&MSg;<z>#ffl 

1 ft=f-HZt:*)lzmAZntzi'VJ\'&it. *H NMR##f<fc!K 1. 5 9 
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H 3 CO ^OCHa 
C0 2 nBu C °2" Bu 

o /Co 

x-i^«i*^2 (1/3) ^w?>'<Ji<nmK%:fT*>m%, mmm*- 

h??7%m^T, ^i^lOUm&ftitz m\%4k>fr : 2 3^. 2 0 Omm/m 
i n ) o M&J^li 0 . 2 6 M P a > $8Jf#tf (i 7 5 -o 

^WJ 5 

iS^W^o^^ 1 0 0 mL©=:P^LJlS7 (C^tm— ^ ( 0 . 6 2 5 g, 

15. emmol) s 7th-h'J;K5. OmL) , SO\ 
f l/>h'J7^ > (0. 9 1mL) ^ttii^ It^7TtiL/; 0 U ;U» 
-n-7f;V (50mLs 44. 7 g. 0. 3 9mo 1 ) ^ 2, 
5 - ^^0*7^^- h (1. 5 7 g. 4. 36mmol) &i$1ja L> 7 0 t7? 

GPCfflij5£ (?l?'JXf U>»») l-«fc*> 1 0 7 0 IK ^Mtf^tel. 1 5 7* 
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CCVjBu EtOCO CO a Et COgnBu 



&nyt*«st^^py^ i &wt-*#»; (t^ y/wK-n-yf-yi/) (35. og), 

&mm2^&J&Ztltzi-'<>7->m(D1}V*/*}Z (2. 2 3 16. 1mm 
o 1) s y>W-bh7; K (3 5mL) £ft&*. £*3£ffi&T. 7 

ffi^^^L/Co l^tft©Si7;K (««Hb3*» : * a - 7 - F 7 0 
OPEL) £«ttnLTl 0 OtJTMBfrfflaHfcU T^J-^^^f-T^^-^* 

tiT^^r-^mt, 'H NMR#*fJ:*K 1. 8 2it'*ofc 0 
° CO^U EtOCO CO2EI C0 2 flBu 



^W^i^y (7^ U ;l/Rft- n -7f-j]/) (15. Og) , ^^h + v^^^t 
KnJ/5> (1. 8mL, 14. 5 mm o 1 ) s h £?R>?;t ?-JV ( 0 . 2 6 
mL, 2. 4 2mmo 1) N &t>\ fi&to«*tfc&/,;fifo fc«L, 
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4 



->-hW^^t>2 (1/3) Wr>*^&«>t**T5tt#x-&#iM-- 
h^-5^*fflli^-cg|o§Rl5tttt*?To/= : 2 3 °C, 2 0 0 mm/m i 

n) o ®W?3&ftt*0. 3 5MP a, ?K©t#0°« 7 7 - 

Jg&pj 3 7;t/»— /P&£W*3a^*K>Bft£g>8i!gi ^03 

2 0 0 mL3tfi7773i:*'J'JA-t e r t-^h*->K (5. 6 1 g, 5 
0 mmo 1 ) £ffciA<6K 0°CT*S 9 J - )\> (5 0 mL) < «TLfc 0 it 

WLtZ&k 0°C-eC©^f-^ * * 'U/l/K (4 . 4mL, 52. Ommol)£ 

yl/Ifc©* y *AJfi£#rt: (3. 3 1 g, 3%) 0 

CH. =C (CH 9 ) -C0 2 " K" 




(CH2)4-SI-CH 3 
OCH, 
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( 2 5 9 mg) s SSit^J 3 TSf&ZtltzJ 9 9V KWiOio U fj (14. 9 m 
g, 0. 1 2mmol) , Stf, y^Wth?; K (2. 5 m L) 

^n^T/W-ir— ^JSttx 'H NMR##fJ;9v 1. 6 



1 L©ffiJBE#^XKJC§«{£x 7? U yl/Bft-/ f-^ ( 1 0 0 mL. 1. 11 mo 
1), a, a' -ifZfv*- p -J-isl>> (5 . 8 9 g, 22. 2 mm o 1 ) ^ 
IMtJfc— A3 ( 3 . 1 8 g . 2 2 . 2 mm o I) „ 2 , 2' -t'f'J^Jl/ (10. 
is. 6 6. 7 mm o 1 ) . 7-fe h- h U ;U (2 0 mL) , &t>\ I£!?ji^>U 
(8 OmL) *tb&*. 1 0#lfflSfc£&^*#llC#*l»*LfcSU 

l) (T 9 U ->1>8M f-^) £90. 1 g#fto G P C «05£ UXfU v&ifO © 
fi^ftOt&W^* (Mn) B 5 0 0 0 , 5>?S^^ (Mw/Mn) ti 
I. 3 IT?* ^ fco * U =*v- 1 *>^i5fc»3fc#A;*ft*:J|*M\ 'H 

NMR##TcfcO> 1. 7 8®-eabofco 

5 0mL©Hon>tilS7 7X3|:7 1 J^n>ixf;l/ (o. lmL. 




o^ch-ch 2 )-ch 2 hQ>-ch 2 ^ch 2 -ch-^-o^ 

C0 2 nBu CpgnBu 0 
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0. 5 1 mm o 1 ) . # U A - t e r t - h * K ( 8 0 m g . 0 . 72m 
mo 1 ) , f b5tKD75> (1. OmL) £{fc&*s M^3?BI^T\ 

o g) ©ft-7tFo77> (2mD as?ft*ssiipLT«*tjaaf7?3i^Baa»L 

—JU&ii^ 1 H NMR#Hr<fc tK 0. 6 2 o ft 0 

mm 9 

5 0 mL© = ^P^Jg7 5Xa|c?4tt7K^t7- h V ^ A ( 1 0 6 m g. 2. 6 
4mmol) £{fc&*, ««^**>T?**-ffc^ h U ^ A*»|h1 

fli^Lfcfft. y/f^7th7i K (3. OmL) *lN?LtZo ^i:7'J^7n 
yr. h 'jylx ( 2 9 2 mg. 2. 7 6 mm o 1 ) (Di? J ^jVT-^z YT X K ( 1 . 0 
mL) *«[*0'CT?«iTLT, ElfiT? 1 H#fia«# L^o HJt^l 8 T?^J5JE$*lfc* 
ffii:^ny>Bt^^J (T^ U yl/SM*-^) (1. Og) 0DMAc (2. 

omL) mmzmijQLTMffiL-c* i mffi&nLtzo Kmm&wzi&k-mi&m-vtp 

fDU/cCD-fe, g^^^A- (3 OmL) "efifcHLs *ttI^2%MT2Hi; 
ttR^r*^£i::±Offi£#*tti!{Lrt: (Fn (T^-ytO = 1 . 68) » 

H»J i o 
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5 0 

<j:$?je^ri*3^ffift*ti«o *^<9tr^;t/&fi&£m> iti&oaBWttWIIIE^ 

^ So 
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5 1 

-CHi -C (R l ) (R 2 ) -O-R 3 -C (R A ) = CH 2 (1) 

R' £.tfR 2 {i, H-XWot, lffi©W«3£*^t-o R 3 M\ 1 
^IJ^icDi-x^^Xti^X^yl/^^^^T^Tfe.tl^^iS: 1-2 0 © 2 

fl5©W«***^*« R 4 fcu tt*Ski-i oor;i/+^S. e — 1 

2. — j&5£ (i) icfc^r. R fl rte— (2) T*$n5 2tf®wi 

-C« H< - (CH 8 ) „ - (2) 

C 6 Hi te> 7x-l^>SW 0 n(is 0 — 1 4 ©^ife^^-To ) 

3. — j&xt (i) ic&^-c, r 3 TbB— «s; (3) -?i$n5 2ffi©tn 

-C (O) — R 5 - (3) 

4. (3) (Cfe^T> R s tf<. jeSMfc^ Xtix TIB— (4) 

- (CH 2 ) „ - (4) 
(5$tK nti, ] ~ 1 9 <Z>!£8*&-ro ) 

K 2, 3X(i4 3Stt©fi^-4*o 
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(Mw) £$tTOf#^3 CMn) <Dit (Mw/Mn) 1. 8JBlT©fe"?«fe5 

i - 9 o^-rn^ i ig{c!eig©m^{*o 

1 1 . gC^pi^^fite. 500 — 100000 ©iaffliC&^f**!! ] ~ 1 0 CD 
1 2. HN^l-l 1 ©^WM ^tcf2^©*^{3, UJl/g&^T 

l 3. TS2— (5) -e^$n-S7/uy-;uS ; £. dl>tt < i l o©i3£«* 

-CHi -C (R 1 )(R 2 ) -C CR 6 )(R T ) -R" -C (R 8 ) = C H , 

(5) 

(5*cK R' SttfR 2 IjU XliSttoT. 1 iotHS^to R R &tfR 
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T t>«fc^jK*« 1 ~ 1 0©2ffl©W»S«-*-ro R 9 M\ tK*U St^tSfe 1 ~ 1 0 
©T>i/*;uaEs JK*»6^1 0 CDT 'J -^SXtiUtJRtt'? ~ 1 0©7 7;WH 

^"To ) 

1 4. — C O z R 0£4u RW\ ~2 0 ©TvU 

) N -c (o) r (Rjinrsecrauo ) , Rtf. -cN^^apj:?)i«$ft 

^ 1 3 Xtt 1 4g5tt©fi^#o 

It^rg l 5 sS*!c©fi:£#o 

i 4ga«®M^f*o 

(Mw) (Mn) ©it (Mw/Mn) 1. 8 JBlT<B*if * 

ai*^ i 3 ~ 1 9 <D\,^i*tifr i ^(cie«t©fi^-<*o 
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2 1. £fc¥^#^ftte. 500-10000 0 <DmffllZfo%M$.m 1 3-2 0 

2 2. (6) Ti$n§^itt->'J/n^ < 1 1> i 

-CH 2 -C (R 1 )(R 2 ) -C (R 6 )(R 7 ) — R 8 -CH (R 9 ) - CH, 
- [S i (R'°) ■ CY) „ O] „, -S t (R 1 ') (Y) . (6) 
Ci5;tK R 1 Rt>'R ! (is R-XliHttoTv 1 m<Z>&mM&mir 0 R 6 S^R 

x-^g£*-sr 0 R B «\ Xl*> 1 flJH±0*— r/H*^*^f//t?^ 

Tk<fc^3t£U~l 0©2fflOW*I4:Sto R 9 fcU 1 ~ 1 0 

(DTJb^frM. Ife#&fi~l 0 OT U -MXttilfftt 7 - 1 0 ©T^-M/^US 
£3^0 R ,0 &t>*R M te. H-§t<liHti-5t, j^tfcl — 2 OcDT^^l/g. 
j^^^SE 6 — 2 OCDT'J-/^ jSi#l$C7~ 2 O0T7yl/+;H> XM\ (R' ) 
, SiO- (iWs R ' W\ £c^& 1~2 0 CD 1 ffiOftfl:**^*^ U 3 ^© 

r ' {tm-x-jb^xb*. < •* nttot^tfe«J;i» B ) h v*-jv*r; ■> 

t>«fc<. M/i-atWUK YfcU ifcS^Xii^k^ttS^U 2 ffiJ&LL 

K 2X«3^to btts 0. 1 X« 2 £^-r o m«x 0 ~ 1 0 ©fiE»cr*5o 
fc^fU a+mbSlt^5:^i£ni>©<!:t5, ) 

2 3. ^MttB&SJis — C O z R (i^, Rli. J^Stfcl — 2 0<DTJU 
^^^6 — 2 0©7'J-;HXBK*»7~2 0«)77/l'+^i^tc 
) . -C (O) R (RtifUBBidlnlCo ) n RO\ -CNd^«5»<k»)a5?$ti 
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2 6. 7? y ^^'JMiXm^--?* 

2 7. ij ;l/fiXf;^y V-fcL 7? U ;l/^^^;H?*> S!#*Jg 2 5 »E 

2 3 ietfecDfi-^^o 

2 9 . yjw* - i .x- •> 3 y^7^77^ --eayjeLfcM^^^^a 

(Mw) ^^¥^^1 (Mn) £DJt (Mw/Mn) 1. 8 j^T^iS"??* & 
3fr5fcll 2 2 — 2 8 (Wf tl^ 1 lS«Clfi4fec7)fi-^^ 0 

3 0 . tfcspJ^ 1 ? *fcU 500 — 100000 ©S&fflidifcSIft^iJ 2 2 — 29 

3 i. t*-;wR*y Tie-Hft^i (7) -e«$nsiw< 

jgAn7'>*s Tia-«3C (8) T?S^tl5r^-;HMt+y7-*>i? 
- CH 2 -C (R 1 ) (R 2 ) (X) (7) 



WO 98/47931 PCT/JP98/017S9 

5 6 

M + 0 — R 3 -C (R 1 ) =CH 2 (8) 

3 2. MM*. ^ h »; ^ A-f * yXJirt U A>f 3J->7?*SI»*«3 1 ffitfc© 

3 3. 8fl*fe#J<!:LT. mW^v?>4kWXl*"v / fyik*Ji<*-J\'4te>V!l%:m 
X«3 2tE$5©S!?i£:£7*c 

3 6. iM^f&SiJ&ffl^Tfcf— /t^^y T-^fi^^€>IS*il 3 1X«3 2 15 

3 7 . ffjjcJg l-ll W-ftiir* 1 ^{wiBgcOT^y-^a^iift^^^-r 
Sh'i^f^l^ Tffi— JftSC (9) T'^^tL^^^tt->'J ;H^ftl> t K 

H-C S i (R'°) 2 - b CY) „ O] ,„ -S i (R 1 ') 3 , (Y) .. (9) 
C5£4>. R'W'R 11 ^ |SI-^L< liS<c^t, a**IU~2 0©77Mr;H£ 



WO 98/47931 



PCT/JP98/017S9 



5 7 

a SiO- (ifctK R ' te> ft*«U~2 0©1 ffi©jfcft**£*&U 3fi© 

r' (±i«i— t^otu < N ifiomu^o ) T?l^shyt^y^ 

1. 2X113 Wo b(i. 0, 1 Xtt 2 ^^-To mii. 0 - 1 9 

3 8. t*i;^t;7-*l^LTs TIB— ^ (7) T?*$tt£ 3£&4>fc < 

SSI"*-* 3-2 1 1 xg!dfEg5CD7yl/y- 

-CH 2 -C (R 1 ) (R z ) (X) (7) 
(5G4u R 1 at>'R z tiv 1 flS©^«S**-^"o Xtiv. £3U 

3 9 ) 

NT C" (R 5 ) (R 7 ) — R 8 -C (R 9 ) = CH 2 (1 0) 

-tfr* Xt±s -^H^MteB&S^U {fe2ra<7k*, j&5t&»l~l 0©7 

J^*» 1-10 ©7^*;i/g> 6-1 0O7D 7 - 

3 9. M + {is i- h U ^ A-f*>XW;rt U A £sS*JS 3 8 flEtt® 

4 0. iifli&^ji it, &m^v¥>4k®xte^v?>it*fr*-Mt'&m*m 



WO 98/47931 



PCT/JP98/01759 



5 8 

4 2. M^^JSH^W. 4 1 §B«l<OSSl3&*ao 

Tg&lTSC »*^2 2 -3 0 ©^-rn^l^idgE«©SB*tt 

-CH 2 -C (R ' ) (R* ) (X) (7) 

M + C (R* )(R 7 ) -R fl -CH (R 9 ) -CH, -[ S i (R'°) .-i. 
( Y) b O] w —Si (R") 3-» (V) » (ID 

^l/^JHS^L < tt7 * R n H^i- 
f/^^t^Tti:^^tl~l 0 o> 2 m^WiM^^o R * ?K 

1 OOT^M^S^J&t-to R ,0 &tfR"te. R|-fUiii^oT> 1 
-2 OODTJV^Jim, $3t?&6~2 0 <DT 'J -^S> JEfc*» 7 ~ 2 0CDT^;l/* 
;ug, .XW\ (R ' ) 3 S i O- (5£tK R' 1 ~ 2 0© HffitD^Ht 
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T&<fc^ 0 ate, 0. K 2Xli3^to bit, (K lX«2^to mte, 
0-19 (Dm&T'&ho fzt£L. a+rabS 1 -e&SC t^Mfcir 2>h<D Z> 0 

4 5. M- it, i- h U S A^;*->Xte# U ^A-T S3f5fclg 4 4 fgfS© 
X«4 5Eei©M^o 

£ft&&P©^ftT?&3ft3fc*l4 6 IS^^Mit^iSo - 

4 8. mn&m$kmt, mmwx^^m^i imm,om^'&o 

5 0 . gftjfc^ 13-21 ©V^'tlri- 1 IKCtStlcCDT^^^^a^^M^^W 

H-[ S i (R'°) (Y) „ O] m -S i (R 1 1 ) (Y) . (9) 
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6 0 

jK#»6~2 OCDT'J-^S. &H0i®Ll~2 XJix (R ' ) 
a S i O - R ' tex £X& 1 ~ 2 0 © 1 ffi© U 3 fi© 

^^Ef-Si^x ^rtlb>«|5l— oTi <fc < . Stt->-Cl^Tt>«kl^o a (±x 0. 
K 2 3xli3^Sto bttx Ox lXtt2*gf c m(ix 0 - 1 9 ©&£fcl?& 3 „ 
fcAfLs a +mb ^ 1 Z. t&MB.-fr& h<Dt^^o 3 

5 1. (a) SftafcSU ~1 1 ©^Tn^ 1 iHf-iEttOT^'lr-yl/a^iJt*^ 
^^6fc*-/l/^fi£ftx Ri;, (b) b Kni/'JyUMIb^MtftS: 

5 3. (a) ffi3fclgl 3 — 2 1 W-ftlfr 1 ^tdE*©T^y-^at*±«l* 
5 4 . ttJfcJS 2 2 - 3 0 Ol^ftl^ 1 3BJC|5«©Si«tt*> U ;HI&±$ft5fcS8»c: 
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